Genetic organization of chromosomal S-layer glycan biosynthesis loci of Bacillaceae.
S-layer glycoproteins are cell surface glycoconjugates that have been identified in archaea and in bacteria. Usually, S-layer glycoproteins assemble into regular, crystalline arrays covering the entire bacterium. Our research focuses on thermophilic Bacillaceae, which are considered a suitable model system for studying bacterial glycosylation. During the past decade, investigations of S-layer glycoproteins dealt with the elucidation of the highly variable glycan structures by a combination of chemical degradation methods and nuclear magnetic resonance spectroscopy. It was only recently that the molecular characterization of the genes governing the formation of the S-layer glycoprotein glycan chains has been initiated. The S-layer glycosylation (slg) gene clusters of four of the 11 known S-layer glycan structures from members of the Bacillaceae have now been studied. The clusters are approximately 16 to approximately 25 kb in size and transcribed as polycistronic units. They include nucleotide sugar pathway genes that are arranged as operons, sugar transferase genes, glycan processing genes, and transporter genes. So far, the biochemical functions only of the genes required for nucleotide sugar biosynthesis have been demonstrated experimentally. The presence of insertion sequences and the decrease of the G + C content at the slg locus suggest that the investigated organisms have acquired their specific S-layer glycosylation potential by lateral gene transfer. In addition, S-layer protein glycosylation requires the participation of housekeeping genes that map outside the cluster. The gene encoding the respective S-layer target protein is transcribed monocistronically and independently of the slg cluster genes. Its chromosomal location is not necessarily in close vicinity to the slg gene cluster.